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FIG. 4A
400

\V\‘ 410

DECODING, BY AT LEAST ONE PROCESSOR, A FRAME OF
VIDEO DATA FROM AT LEAST ONE OF A SOURCE VIDEO
STREAM OR A SOURCE VIDEO FILE

l 420
CORRELATING, BY THE AT LEAST ONE PROCESSOR, THE
FRAME OF VIDEO DATA TO UNIQUE METADATA FOR THE
FRAME, WHEREIN THE UNIQUE METADATA DEFINES A
SUBSTITUTION IMAGE FOR A REGION LESS THAN AN
ENTIRETY OF THE FRAME

¢ 430

PREPARING, BY THE AT LEAST ONE PROCESSOR, AN
ALTERED FRAME AT LEAST IN PART BY SUBSTITUTING
THE REGION OF THE FRAME WITH THE SUBSTITUTION

IMAGE

l 440

PLACING, BY THE AT LEAST ONE PROCESSOR, THE
ALTERED FRAME IN A FRAME QUEUE OF A COMPUTER
MEMORY INSTEAD OF THE FRAME, FOR AT LEAST ONE

OF PLAY-OUT OR STORAGE
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450 FIG. 4B

\/\ - 452

REPEATING THE DECODING, THE CORRELATING, THE
PREPARING AND THE PLACING FOR EACH SUCCESSIVE
FRAME OF THE AT LEAST ONE OF A SOURCE VIDEO
STREAM OR A SOURCE VIDEO FILE

l 454

DECODING AND/OR DECOMPRESSING THE
SUBSTITUTION IMAGE PRIOR TO THE SUBSTITUTION/
PREPARATION

¢ 456

THE CORRELATING INCLUDES READING A PLAYLIST
THAT IDENTIFIES EACH FRAME CORRELATED TO A
SUBSTITUTION IMAGE MAPPED TO THE REGION OF THE
FRAME

l 458

THE PREPARING WHEREIN THE REGION OF THE FRAME
INCLUDES DISCONTINUOUS SUB-REGIONS AND THE
SUBSTITUTION IMAGE INCLUDE PORTIONS
CORRESPONDING TO EACH OF THE SUB-REGIONS

l 460

SUBSTIUTION BY OVERWRITING OR REPLACING DATA
FOR EACH PIXEL OF THE REGION WITH DATA FOR A
PIXEL OF THE SUBSTITUTION IMAGE
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FIG. 6A
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ENCODING, BY AT LEAST ONE PROCESSOR, AN IMAGE

THEREBY PRODUCING AN ENCODED FRAME OF VIDEO

DATA FOR AT LEAST ONE OF A SOURCE VIDEO STREAM
OR A SOURCE VIDEO FILE

¢ /620

DEFINING, BY THE AT LEAST ONE PROCESSOR, UNIQUE
METADATA FOR THE ENCODED FRAME COMPRISING A
SUBSTITUTION IMAGE FOR A REGION LESS THAN AN
ENTIRETY OF THE ENCODED FRAME

¢ 630

CORRELATING, BY THE AT LEAST ONE PROCESSOR, THE
UNIQUE METADATA TO THE ENCODED FRAME

l 640

PLACING, BY THE AT LEAST ONE PROCESSOR, THE
FRAME OF VIDEO DATA CORRELATED TO THE UNIQUE
METADATA IN FRAME QUEUE OF A COMPUTER MEMORY
FOR LATER DECODING AND PLAY-OUT
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PARTIAL FRAME REPLACEMENT
ENABLING MULTIPLE VERSIONS IN AN
INTEGRATED VIDEO PACKAGE

CROSS-REFERENCE TO RELATED
APPLICATION

The present application claims the benefit of priority to
U.S. Non-Provisional patent application Ser. No. 17/298,
562, filed on May 29, 2021, which is a 371 national stage
entry of PCT/US2019/064064 filed on Dec. 2, 2019, which
claims priority to U.S. provisional patent application Ser.
No. 62/774,064 filed Nov. 30, 2018, the entire contents of
which are incorporated herein by reference.

FIELD

The present application relates to data compression, and
more particularly to methods, apparatus and systems for
providing different versions of audio-video content in a
single package of computer-readable storage medium.

BACKGROUND

Video content produced in an original language for one
market is often translated and edited for distribution in other
languages and markets. Each different version may include
alterations in video frames to adjust for differences, for
example, alterations in lip-syncing, translations of text, or
application of different censorship standards.

Current technology allows replacement of frames during
playback, so frames that are not altered can be used only in
the version for with the frame is produced thereby avoiding
duplication of stored frames across multiple versions. For
example, SMPTE Standard 2067-2:2013 for Interoperable
Master Format (SMPTE-IMF) allows substitution of entire
frames as “supplemental video inserts” or as “textless tail”
inserts to create new videos (e.g., with textless frames,
alternate scenes, etc.).

Nonetheless, a large majority of image area may be
unaltered in most frames, and a large portion of the total
number of frames in a production may be altered. Therefore,
current approaches for reducing storage and bandwidth
requirements still result in much duplication of image data
across multiple frames. It would be desirable, therefore, to
reduce this duplication and enable greater efficiency in the
storage and transmission of audio-video data packages con-
taining multiple versions.

It would be desirable, therefore, to develop new methods
and other new technologies for storing and distributing
multiple versions of digital content on computer-readable
medium, that overcomes these and other limitations of the
prior art.

SUMMARY

This summary and the following detailed description
should be interpreted as complementary parts of an inte-
grated disclosure, which parts may include redundant sub-
ject matter and/or supplemental subject matter. An omission
in either section does not indicate priority or relative impor-
tance of any element described in the integrated application.
Differences between the sections may include supplemental
disclosures of alternative embodiments, additional details,
or alternative descriptions of identical embodiments using
different terminology, as should be apparent from the respec-
tive disclosures.
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In an aspect of the disclosure, computer-implemented
method for playing out video content enabled for substitu-
tion of partial-frame image data, may include decoding, by
at least one processor, a frame of video data from at least one
of a source video stream or a source video file. The method
may further include correlating, by the at least one proces-
sor, the frame of video data to unique metadata for the frame,
wherein the unique metadata defines a substitution image for
a region less than an entirety of the frame. The method may
further include preparing, by the at least one processor, an
altered frame at least in part by substituting the region of the
frame with the substitution image and placing, by the at least
one processor, the altered frame in a frame queue of a
computer memory instead of the frame, for at least one of
play-out or storage. The method may be suitable for execu-
tion by a player device.

In related aspects, the method may further include repeat-
ing the decoding, the correlating, the preparing and the
placing for each successive frame of the at least one of a
source video stream or a source video file. The method may
further include decoding the substitution image from
encoded image data from the source stream or file. In an
aspect of the method, substituting the region of the frame
with the substitution image may include overwriting each
pixel of the region with a pixel of the substitution image.

In another aspect, the method may include correlating at
least in part by reading a playlist that identifies each frame
correlated to a substitution image mapped to the region of
the frame. In embodiments of the method, the playlist is, or
includes, an XML file.

In another aspect, the unique metadata may also define the
location, shape and dimensions of the region, which may be
a continuous region or may be divided into discontinuous
subregions. In embodiments wherein the region of the frame
comprises discontinuous sub-regions, the substitution image
may include a portion corresponding to each of the sub-
regions.

In a further aspect of the disclosure, a corresponding
method for producing video content enabling substitution of
partial-frame image data during playback, may include
encoding, by at least one processor, an image thereby
producing an encoded frame of video data for at least one of
a source video stream or a source video file. The method
may further include defining, by the at least one processor,
unique metadata for the encoded frame comprising a sub-
stitution image for a region less than an entirety of the
encoded frame. The method may further include correlating,
by the at least one processor, the unique metadata to the
encoded frame, and placing, by the at least one processor,
the frame of video data correlated to the unique metadata in
frame queue of a computer memory for later decoding and
play-out.

In related aspects, the production method may include
repeating the encoding, the defining, the correlating and the
placing for each successive frame of a source video content.
The method may further include encoding the substitution
image.

In an aspect of the production method, the correlating may
include generating a playlist that identifies each encoded
frame correlated to a substitution image mapped to the
region of the encoded frame. In some embodiments, the
playlist may be, or may include, an XML file.

In another aspect, the production method may include
defining the unique metadata describing a location, shape
and extent of the region to be substituted. In embodiments,
the region of the encoded frame to be substituted may
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include discontinuous sub-regions and the substitution
image may include a portion corresponding to each of the
sub-regions.

As used herein, a “client device” includes at least a
computer processor coupled to a memory and to one or more
ports, including at least one input port and at least one output
port (e.g., a desktop computer, laptop computer, tablet
computer, smartphone, PDA, etc.). A computer processor
may include, for example, a microprocessor, microcon-
troller, system on a chip, or other processing circuit. As used
herein, a “processor” means a computer processor. The
methods summarized above, and variants thereon, may be
encoded as executable instructions for an apparatus includ-
ing a computer processor coupled to a memory, and held in
the memory as executable instructions that when executed
by the processor, cause the apparatus to perform operations
of the methods described herein.

To the accomplishment of the foregoing and related ends,
one or more examples comprise the features hereinafter fully
described and particularly pointed out in the claims. The
following description and the annexed drawings set forth in
detail certain illustrative aspects and are indicative of but a
few of the various ways in which the principles of the
examples may be employed. Other advantages and novel
features will become apparent from the following detailed
description when considered in conjunction with the draw-
ings and the disclosed examples, which encompass all such
aspects and their equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS

The features, nature, and advantages of the present dis-
closure will become more apparent from the detailed
description set forth below when taken in conjunction with
the drawings in which like reference characters identify like
elements correspondingly throughout the specification and
drawings.

FIG. 1 is a block diagram illustrating an overview of a
process for preparing a multi-version package of a com-
puter-readable medium.

FIG. 2 is a block diagram illustrating an overview of a
complementary process for playing out a multi-version
package of digital content from a non-transitory computer-
readable medium.

FIG. 3 is a block diagram illustrating aspects of a decod-
ing/encoding apparatus that may be configured as a dedi-
cated media player/decoder or as a dedicated encoder/server.

FIGS. 4A-4B are flow charts illustrating aspects of a
computer-implemented method for decoding video content
enabling substitution of partial-frame image data during
playback.

FIG. 5 is a conceptual block diagram illustrating compo-
nents of an apparatus or system for decoding video content
enabling substitution of partial-frame image data during
playback.

FIGS. 6A-6B are flow charts illustrating aspects of a
computer-implemented method for producing video content
enabling substitution of partial-frame image data during
playback.

FIG. 7 is a conceptual block diagram illustrating compo-
nents of an apparatus or system for producing video content
enabling substitution of partial-frame image data during
playback.

DETAILED DESCRIPTION

Various aspects are now described with reference to the
drawings. In the following description, for purposes of
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explanation, numerous specific details are set forth to pro-
vide a thorough understanding of one or more aspects. It
may be evident, however, that the various aspects may be
practiced without these specific details. In other instances,
well-known structures and devices are represented in block
diagram form to facilitate focus on novel aspects of the
present disclosure.

Referring to FIGS. 1-2, unique metadata 125, 225 in
multi-version packages may be used to determine which
frame regions are inserted into the source (primary) content
115, 215, tracking the insertion time or frame number and
insertion position for each replacement. By replacing only
small sections of individual frames the storage size of the
entire package 135, 235 may be reduced compared to
keeping multiple, full resolution different versions of con-
tent. For example, when localizing motion pictures text may
need to be translated (such as on a sign). Current technology
using SMPTE-IMF requires that the entire frame be stored
in the content package for replacement (textless tail). With
this method, only those portions of the frame that are
different need to be stored. The methodologies 100, 200
require that the system store only the portions of frames that
are different and to replace them on demand instead of
replacing entire frames. This reduces the overall size of the
package.

A metadata document 125, 225 (e.g., in XML or similar
format) including the unique metadata and that describes the
content versions that can be created may accompany the
package, 135, 125. The document may include instructions
for processing that describe the original content and the
sections of that content where changes need to be made. The
document 125, 135 may further contain a map to the files
that represent changed portions, information about where
and when to place them into the content. The playback
software may read the metadata document and overlay the
replacement portions into the correct frame and position.
The result is that multiple different versions of the main
content can be created from the source 115, 215.

Using the SMTPE Interoperable Mastering Format (IMF)
enables replacement of frames in content and create play list
style edits for alternate version. The present technology
extends the IMF functionality to enable replacement of only
a portion of each frame, not an entire frame replacement. In
an alternative, a producer may make a video with the pieces
to be replaced and then render the rest of the frame as a
transparent video (alpha layer). However, the alternative
approach requires a player capable of using both video
tracks simultaneously lowers bit rate efficiency, besides
lacking the essential benefit of reducing the size of the entire
package. Thus, an approach like IMF should be advanta-
geous as described in more detail below.

FIG. 1 is a block diagram showing an overview of a
process 100 for preparing a multi-version package 135
including a source (e.g., original) video 115 and unique
metadata document 125 that contains and maps a replace-
ment region of any frames to be altered. At 110 the processor
encodes the source video 115 including an explicit or
implicit identifier for each frame, using any suitable encod-
ing method. At 120, the processor generates metadata for
substitution images for each frame which and includes the
substitution images directly or indirectly (e.g., by linking)
into the metadata, each associated with a corresponding
frame identifier (e.g., frame number). The substitution
images may be provided by a separate process that is beyond
the scope of the present disclosure. At 130, the processor
integrates the encoded source video 115 into a multi-version
package 135 that includes the encoded source video 115 and
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unique metadata documents 125, one for each version that
the package will support. Each additional version increases
the size of the package only by its metadata 125, as the
source video 115 is the same for each version.

FIG. 2 is a block diagram showing an overview of a
complementary process 200 for playing out a multi-version
package 235 such as may be prepared using the process 100.
At 210, a processor of a media player decodes successive
frames of the source video 215. At 220, an image processing
module executing on the processor alters regions of frames
to be altered based on instructions and substitution images in
the unique metadata document 225. At 230, the processor
outputs each frame in order, including the altered frames for
subsequent play-out.

FIG. 3 shows aspects of a decoding/encoding apparatus
300, which may be configured as a dedicated media player/
decoder by omitting the encoder 340, or as a dedicated
encoder/server by omitting the decoder 350. When provided
with both an encoder 340 and decoder 350, the apparatus
300 may function as either a media player or server depend-
ing on the software or firmware it is operating. The apparatus
300 may include a CPU 302 and random-access memory
(RAM) 314 holding program instructions and data for
execution and processing by the processor 300. When the
apparatus 300 is powered off or in an inactive state, program
instructions and data may be stored in a long-term memory,
for example, a non-volatile magnetic, optical, or electronic
memory storage device 316. Either or both RAM 314 or the
storage device 316 (for examples) may comprise a non-
transitory computer-readable medium holding program
instructions, that when executed by the processor 302, cause
the apparatus 300 to perform a method or operations as
described herein. Program instructions may be written in
any suitable high-level language, for example, C, C++, C #,
or Java™, and compiled to produce machine-language code
for execution by the processor. Program instructions may be
grouped into functional modules, to facilitate coding effi-
ciency and comprehensibility. It should be appreciated that
such modules, even if discernable as divisions or grouping
in source code, are not necessarily distinguishable as sepa-
rate code blocks in machine-level coding. Code bundles
directed toward a specific function may be considered to
comprise a module, regardless of whether machine code on
the bundle can be executed independently of other machine
code. Other components of the apparatus 300 may include,
for example, a display output 330, audio transducer 320, an
input/output port 308 for connecting to a network, and a user
interface device 304 for receiving user input that directs
initiation of the processes described herein. The illustrated
components of the apparatus 300 may be connected to the
processor 302 via wired or wireless connections as known in
the art. Usually at least the RAM 314 and 302 are mounted
to a circuit board or the like and enclosed in a housing.

FIG. 4A is a flow chart showing aspects of a computer-
implemented method 400 for decoding video content
enabling substitution of partial-frame image data during
playback. The method 400 may include, at 410, decoding, by
at least one processor, a frame of video data from at least one
of a source video stream or a source video file. The method
400 may further include at 420 correlating, by the at least
one processor, the frame of video data to unique metadata
for the frame, wherein the unique metadata defines a sub-
stitution image for a region less than an entirety of the frame.
The correlated may include, for example, linking the unique
metadata to the frame using a database or other data struc-
ture defined for the source medium and known to the
processor tasked with the decoding. The method 400 may
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further include at 430 preparing, by the at least one proces-
sor, an altered frame at least in part by substituting the region
of the frame with the substitution image. The method 400
may further include at 440 placing, by the at least one
processor, the altered frame in a frame queue of a computer
memory instead of the frame, for at least one of play-out or
storage.

The at least one processor may perform additional opera-
tions 450 shown in FIG. 4B in connection with the method
400, as described immediately below. Each of these addi-
tional operations 450 is not necessarily performed in every
embodiment of the method 400, and the presence of any one
of the operations does not necessarily require that any other
of these additional operations also be performed. All opera-
tions 400, 450 are performed automatically by a computer
processor under control of one or more algorithms or
procedures encoded in a computer memory. At 452, the
method 400 may include repeating the decoding 410, the
correlating 420, the preparing 430 and the placing 440 for
each successive frame of the at least one of a source video
stream or a source video file. At 454, the method may
include decoding and/or decompressing the substitution
image prior to the substitution/preparation 430. In an aspect
of the method diagrammed at 456, the correlating 420 may
include reading a playlist that identifies each frame corre-
lated to a substitution image mapped to the region of the
frame. In a related aspect, the playlist may be, or may
include, an XML file. In another aspect of the method 400
diagrammed at 458, the region of the frame may include
discontinuous sub-regions and the substitution image may
include a portions corresponding to each of the sub-regions,
wherein each of the portions is unique and corresponds to a
different one of the sub-regions. Thus, the method may
handle more than one alteration per frame without requiring
unaltered regions to be duplicated. In another aspect of the
method 400 diagrammed at 460, substituting the region of
the frame with the substitution image (at 430) may include
overwriting each pixel of the region with a pixel of the
substitution image.

FIG. 5 is a conceptual block diagram illustrating compo-
nents of an apparatus or system 500 for decoding video
content enabling substitution of partial-frame image data
during playback as described herein, according to one
embodiment. As depicted, the apparatus or system 500 may
include functional blocks that can represent functions imple-
mented by a processor, software, or combination thereof
(e.g., firmware).

As illustrated in FIG. 5, the apparatus or system 500 may
comprise an electrical component 502 for decoding one or
more frames of video data from at least one of a source video
stream or a source video file. The component 502 may be,
or may include, a means for said decoding. Said means may
include the processor 510 coupled to the memory 516, and
to the input device 514, the processor executing an algorithm
based on program instructions stored in the memory. Such
algorithm may include a sequence of more detailed opera-
tions, for example, receiving encoded data, determining a
decoding algorithm for the encoded data, executing the
decoding algorithm, and outputting decoded image data.

The apparatus or system 500 may further comprise an
electrical component 503 for correlating the frame of video
data to unique metadata for the frame, wherein the unique
metadata defines a substitution image for a region less than
an entirety of the frame. The component 503 may be, or may
include, a means for said correlating. Said means may
include the processor 510 coupled to the memory 516, and
to the input device 514, the processor executing an algorithm
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based on program instructions stored in the memory. Such
algorithm may include a sequence of more detailed opera-
tions, for example, determining a frame sequence number,
and looking up the unique metadata based on an index
organized by frame sequence number.

The apparatus or system 500 may further comprise an
electrical component 504 for preparing an altered frame at
least in part by substituting the region of the frame with the
substitution image. The component 504 may be, or may
include, a means for said preparing. Said means may include
the processor 510 coupled to the memory 516, the processor
executing an algorithm based on program instructions stored
in the memory. Such algorithm may include a sequence of
more detailed operations, for example, determining a posi-
tion and size of one or more regions or subregions in the
source image loaded into a memory cache, loading a portion
of' the substitution image corresponding to each of the one or
more subregions into a computer memory, overwriting the
cached source with the substitution image, and outputting
the resulting altered image.

The apparatus or system 500 may further comprise an
electrical component 506 for placing the altered frame in a
frame queue of a computer memory instead of the frame, for
at least one of play-out or storage. The component 506 may
be, or may include, a means for said placing. Said means
may include the processor 510 coupled to the memory 516,
and to the input device 514, the processor executing an
algorithm based on program instructions stored in the
memory. Such algorithm may include a sequence of more
detailed operations, for example, writing the altered frame in
a memory cache, and associating the written frame with a
status identifier (implicit or explicit).

The apparatus 500 may optionally include a processor
module 510 having at least one processor, in the case of the
apparatus 500 configured as a digital signal processor. The
processor 510, in such case, may be in operative commu-
nication with the modules 502-506 via a bus 512 or other
communication coupling, for example, a network. The pro-
cessor 510 may initiate and schedule the functions per-
formed by electrical components 502-506.

In related aspects, the apparatus 500 may include a
decoder 514 for decoding a video stream to obtain image
data therefrom. The apparatus 500 may further include a
network interface module (not shown) operable for commu-
nicating with a storage device over a computer network. In
further related aspects, the apparatus 500 may optionally
include a module for storing information, such as, for
example, a memory device/module 516. The computer read-
able medium or the memory module 516 may be operatively
coupled to the other components of the apparatus 500 via the
bus 512 or the like. The memory module 516 may be
adapted to store computer readable instructions and data for
effecting the processes and behavior of the modules 502-
506, and subcomponents thereof, or the processor 510, or
one or more of the additional operations 450 described in
connection with the method 400 or FIG. 2. The memory
module 516 may retain instructions for executing functions
associated with the modules 502-506. While shown as being
external to the memory 516, it is to be understood that the
modules 502-506 can exist within the memory 516.

FIG. 6A is a flow chart showing an example of a com-
puter-implemented method 600 for producing video content
enabling substitution of partial-frame image data during
playback. The method 600 may include at 610 encoding, by
at least one processor, an image thereby producing an
encoded frame of video data for at least one of a source
video stream or a source video file. The method 600 may
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further include at 620 defining, by the at least one processor,
unique metadata for the encoded frame comprising a sub-
stitution image for a region less than an entirety of the
encoded frame. The method 600 may further include at 630
correlating, by the at least one processor, the unique meta-
data to the encoded frame. The method 600 may further
include at 640 placing, by the at least one processor, the
frame of video data correlated to the unique metadata in
frame queue of a computer memory for later decoding and
play-out.

The at least one processor may perform additional opera-
tions 650 shown in FIG. 6B in connection with the method
600, as described immediately below. Each of these addi-
tional operations 650 is not necessarily performed in every
embodiment of the method 600, and the presence of any one
of the operations does not necessarily require that any other
of these additional operations also be performed. All opera-
tions 600, 650 are performed automatically by a computer
processor under control of one or more algorithms or
procedures encoded in a computer memory. In an aspect of
the method 600 at 652 may include repeating the encoding
610, the defining 620, the correlating 630 and the placing
640 for each successive frame of a source video content. In
another aspect at 654 the method 600 may include encoding
and/or compressing the substitution image. At 656, the
correlating 630 may include generating a playlist that iden-
tifies each encoded frame correlated to a substitution image
mapped to the region of the encoded frame. In a related
aspect, the playlist may be, or may include, an XML file. In
another aspect, at 658, the region of the encoded frame may
include discontinuous sub-regions and the substitution
image may include a portion corresponding to each of the
sub-regions. The defining and correlation operations may be
modified accordingly to handle discontinuous sub-regions.

FIG. 7 is a conceptual block diagram illustrating compo-
nents of an apparatus or system 700 for producing video
content enabling substitution of partial-frame image data
during playback as described herein, according to one
embodiment. As depicted, the apparatus or system 700 may
include functional blocks that can represent functions imple-
mented by a processor, software, or combination thereof
(e.g., firmware).

As illustrated in FIG. 7, the apparatus or system 700 may
comprise an electrical component 702 for encoding an
image thereby producing an encoded frame of video data for
at least one of a source video stream or a source video file.
The component 702 may be, or may include, a means for
said encoding. Said means may include the processor 710
coupled to the memory 716, and to the input device 714, the
processor executing an algorithm based on program instruc-
tions stored in the memory. Such algorithm may include a
sequence of more detailed operations, for example, receiv-
ing image data, determining an encoding based an intended
output medium, executing the determined encoding algo-
rithm on the input data, and outputting a resulting encoded
image as part of (e.g., a frame) of a video file or video data.

The apparatus or system 700 may further comprise an
electrical component 703 for defining unique metadata for
the encoded frame comprising a substitution image for a
region less than an entirety of the encoded frame. The
component 703 may be, or may include, a means for said
defining. Said means may include the processor 710 coupled
to the memory 716, and to the input device 714, the
processor executing an algorithm based on program instruc-
tions stored in the memory. Such algorithm may include a
sequence of more detailed operations, for example, reading
an alteration database for the source video content that
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defines a position and geometry of the substation image and
luminance/color values for each of its pixels, and automati-
cally generating metadata relating the substitution image to
the frame and replacement region (including if present
discontinuous subregions).

The apparatus or system 700 may further comprise an
electrical component 704 for correlating the unique meta-
data to the encoded frame. The component 704 may be, or
may include, a means for said correlating. Said means may
include the processor 710 coupled to the memory 716, the
processor executing an algorithm based on program instruc-
tions stored in the memory. Such algorithm may include a
sequence of more detailed operations, for example, deter-
mining a frame identifier for the current frame of the source
video and generating a document, file, or other data structure
containing the metadata indexed to a frame identifier for the
current frame (repeating these operations for each frame).

The apparatus or system 700 may further comprise an
electrical component 706 for placing the frame of video data
correlated to the unique metadata in frame queue of a
computer memory for later decoding and play-out. The
component 706 may be, or may include, a means for said
placing. Said means may include the processor 710 coupled
to the memory 716, and to the input device 714, the
processor executing an algorithm based on program instruc-
tions stored in the memory. Such algorithm may include a
sequence of more detailed operations, for example, compil-
ing the sequence of frames from a frame queue into a
document or file, verifying that each frame to be altered in
the version has a unique metadata in the metadata structure
indexed to a relevant frame of the source video, and includ-
ing the source video and metadata structure in a package
according to a predetermined order or arrangement of data
elements.

The apparatus 700 may optionally include a processor
module 710 having at least one processor, in the case of the
apparatus 700 configured as a digital signal processor. The
processor 710, in such case, may be in operative commu-
nication with the modules 702-706 via a bus 712 or other
communication coupling, for example, a network. The pro-
cessor 710 may initiate and schedule the functions per-
formed by electrical components 702-706.

In related aspects, the apparatus 700 may include an
encoder 714 for encoding a succession of images as video
data. The apparatus may include a network interface device
(not shown) operable for communicating with a storage
device over a computer network. In further related aspects,
the apparatus 700 may optionally include a module for
storing information, such as, for example, a memory device/
module 716. The computer readable medium or the memory
module 716 may be operatively coupled to the other com-
ponents of the apparatus 700 via the bus 712 or the like. The
memory module 716 may be adapted to store computer
readable instructions and data for effecting the processes and
behavior of the modules 702-706, and subcomponents
thereof, or the processor 710, or one or more of the addi-
tional operations 650 described in connection with the
method 600 or FIG. 1. The memory module 716 may retain
instructions for executing functions associated with the
modules 702-706. While shown as being external to the
memory 716, it is to be understood that the modules 702-706
can exist within the memory 716.

Those of skill would further appreciate that the various
illustrative logical blocks, modules, circuits, and algorithm
steps described in connection with the aspects disclosed
herein may be implemented as electronic hardware, com-
puter software, or combinations of both. To clearly illustrate
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this interchangeability of hardware and software, various
illustrative components, blocks, modules, circuits, and steps
have been described above generally in terms of their
functionality. Whether such functionality is implemented as
hardware or software depends upon the application and
design constraints imposed on the overall system. Skilled
artisans may implement the described functionality in vary-
ing ways for each application, but such implementation
decisions should not be interpreted as causing a departure
from the scope of the present disclosure. For example both
apparatus 500, 700 may be combined in a single apparatus
300 depicted above.

As used in this application, the terms “component”,
“module”, “system”, and the like are intended to refer to a
computer-related entity, either hardware, a combination of
hardware and software, software, or software in execution.
For example, a component may be, but is not limited to
being, a process running on a processor, a processor, an
object, an executable, a thread of execution, a program,
and/or a computer or system of cooperating computers. By
way of illustration, both an application running on a server
and the server can be a component. One or more components
may reside within a process and/or thread of execution and
a component may be localized on one computer and/or
distributed between two or more computers.

Various aspects will be presented in terms of systems that
may include several components, modules, and the like. It is
to be understood and appreciated that the various systems
may include additional components, modules, etc. and/or
may not include all the components, modules, etc. discussed
in connection with the figures. A combination of these
approaches may also be used. The various aspects disclosed
herein can be performed on electrical devices including
devices that utilize touch screen display technologies and/or
mouse-and-keyboard type interfaces. Examples of such
devices include computers (desktop and mobile), smart
phones, personal digital assistants (PDAs), virtual reality or
augmented reality headgear, and other electronic devices
both wired and wireless.

In addition, the various illustrative logical blocks, mod-
ules, and circuits described in connection with the aspects
disclosed herein may be implemented or performed with a
general purpose processor, a digital signal processor (DSP),
an application specific integrated circuit (ASIC), a field
programmable gate array (FPGA) or other programmable
logic device, discrete gate or transistor logic, discrete hard-
ware components, or any combination thereof designed to
perform the functions described herein. A general-purpose
processor may be a microprocessor, but in the alternative,
the processor may be any conventional processor, controller,
microcontroller, or state machine. A processor may also be
implemented as a combination of computing devices, e.g., a
combination of a DSP and a microprocessor, a plurality of
microprocessors, one or more mMicroprocessors in conjunc-
tion with a DSP core, or any other such configuration.

Furthermore, the one or more versions may be imple-
mented as a method, apparatus, or article of manufacture
using standard programming and/or engineering techniques
to produce software, firmware, hardware, or any combina-
tion thereof to control a computer to implement the dis-
closed aspects. Non-transitory computer readable media can
include but are not limited to magnetic storage devices (e.g.,
hard disk, floppy disk, magnetic strips . . . ), optical disks
(e.g., compact disk (CD), digital versatile disk (DVD),
BluRay™ . . . ), smart cards, solid-state devices (SSDs), and
flash memory devices (e.g., card, stick). Of course, those
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skilled in the art will recognize many modifications may be
made to this configuration without departing from the scope
of the disclosed aspects.

The previous description of the disclosed aspects is pro-
vided to enable any person skilled in the art to make or use
the present disclosure. Various modifications to these
aspects will be clear to those skilled in the art, and the
generic principles defined herein may be applied to other
embodiments without departing from the spirit or scope of
the disclosure. Thus, the present disclosure is not intended to
be limited to the embodiments shown herein but is to be
accorded the widest scope consistent with the principles and
novel features disclosed herein.

In view of the exemplary systems described supra, meth-
odologies that may be implemented in accordance with the
disclosed subject matter have been described with reference
to several flow diagrams. While for purposes of simplicity of
explanation, the methodologies are shown and described as
a series of blocks, it is to be understood and appreciated that
the claimed subject matter is not limited by the order of the
blocks, as some blocks may occur in different orders and/or
concurrently with other blocks from what is depicted and
described herein. Moreover, not all illustrated blocks may be
required to implement the methodologies described herein.
Additionally, it should be further appreciated that the meth-
odologies disclosed herein are capable of being stored on an
article of manufacture to facilitate transporting and trans-
ferring such methodologies to computers.

The invention claimed is:

1. A system for substituting frame image data, compris-
ing:

at least one memory storing processor-readable instruc-

tions; and
at least one processor configured to access the at least one
memory and execute the processor-readable instruc-
tions to perform operations, the operations comprising:

encoding at least one of a source video stream or a source
video file with a frame identifier, the encoded at least
one of the source video stream or the source video file
including an encoded frame of video data;

generating unique metadata associated with a replacement

region of the encoded frame, the unique metadata
defining a substitution image for the replacement
region; and

transmitting the encoded frame of video data to a user

media device for decoding the encoded frame of video
data to generate a decoded frame linked with the unique
metadata, to enable generating an altered frame at least
in part by substituting the replacement region with the
substitution image.

2. The system of claim 1, wherein the decoded frame is
linked to the unique metadata based on a database or other
data structure defined for the at least one of the source video
stream or the source video file.

3. The system of claim 1, wherein the encoded at least one
of the source video stream or the source video file and the
unique metadata are packaged into a multi-version package.

4. The system of claim 1, the operations further compris-
ing:

decoding and/or decompressing the substitution image

prior to the generating the altered frame.

5. The system of claim 1, the operations further compris-
ing:

correlating the replacement region to the substitution

image based on the frame identifier.

30

35

40

45

50

55

65

12

6. The system of claim 5, wherein the correlating includes
reading a playlist that identifies one or more frames corre-
lated to the substitution image.

7. The system of claim 6, wherein the playlist includes an
XML file.

8. The system of claim 1, wherein the replacement region
includes discontinuous sub-regions, and the substitution
image includes one or more portions corresponding to at
least one of the discontinuous sub-regions.

9. The system of claim 8, wherein the one or more
portions include a plurality of portions, each of the plurality
of portions being unique and corresponding to a different
one of the discontinuous sub-regions.

10. The system of claim 1, wherein the substituting the
replacement region with the substitution image includes
overwriting each pixel of the replacement region with a
pixel of the substitution image.

11. The system of claim 1, further comprising:

placing the altered frame in a frame queue of the at least

one memory instead of the decoded frame, for at least
one of play-out or storage.

12. The system of claim 1, wherein:

the encoded frame is a first frame;

the encoded at least one of the source video stream or the

source video file further includes one or more encoded
frames of the video data successive to the first frame,
the one or more encoded frames being encoded with
corresponding one or more frame identifiers; and

the unique metadata is further associated with a replace-

ment region of each of the one or more encoded frames,
the unique metadata defining a separate substitution
image for the replacement region of each of the one or
more encoded frames;

the operations further comprising:

decoding the one or more encoded frames of video data
to generate one or more decoded frames, the one or
more decoded frames being linked with the unique
metadata;

generating one or more altered frames at least in part by
substituting the replacement region of each of the
one or more encoded frames with the separate sub-
stitution image; and

placing the one or more altered frames in a frame queue
of the at least one memory instead of the one or more
decoded frames, for at least one of play-out or
storage.

13. A computer-implemented method for substituting
frame image data, comprising:

encoding, by at least one processor, at least one of a

source video stream or a source video file with a frame
identifier, the encoded at least one of the source video
stream or the source video file including an encoded
frame of video data;

generating, by the at least one processor, unique metadata

associated with a replacement region of the encoded
frame, the unique metadata defining a substitution
image for the replacement region; and

transmitting the encoded frame of video data to a user

media device for decoding the encoded frame of video
data to generate a decoded frame linked with the unique
metadata, to enable generating an altered frame at least
in part by substituting the replacement region with the
substitution image.

14. The computer-implemented method of claim 13, fur-
ther comprising:

placing, by the at least one processor, the altered frame in

a frame queue of at least one memory having processor-
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readable instructions stored therein, instead of the
decoded frame, for at least one of play-out or storage,
wherein the at least one processor is configured to
access the at least one memory.

15. The computer-implemented method of claim 13, fur-
ther comprising:

correlating the replacement region to the substitution

image based on the frame identifier.

16. The computer-implemented method of claim 15,
wherein the correlating includes reading a playlist that
identifies one or more frames correlated to the substitution
image, the playlist including an XML file.

17. The computer-implemented method of claim 13,
wherein the replacement region includes discontinuous sub-
regions, and the substitution image includes one or more
portions corresponding to at least one of the discontinuous
sub-regions.

18. The computer-implemented method of claim 17,
wherein the one or more portions include a plurality of
portions, each of the plurality of portions being unique and
corresponding to a different one of the discontinuous sub-
regions.
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19. A non-transitory computer-readable medium storing a
set of instructions that, when executed by at least one
processor, cause the at least one processor to perform
operations comprising:

encoding at least one of a source video stream or a source

video file with a frame identifier, the encoded at least
one of the source video stream or the source video file
including an encoded frame of video data;

generating unique metadata associated with a replacement

region of the encoded frame, the unique metadata
defining a substitution image for the replacement
region; and

transmitting the encoded frame of video data to a user

media device for decoding the encoded frame of video
data to generate a decoded frame linked with the unique
metadata, to enable generating an altered frame at least
in part by substituting the replacement region with the
substitution image.

20. The non-transitory computer-readable medium of
claim 19, the operations further comprising:

placing the altered frame in a frame queue instead of the

decoded frame, for at least one of play-out or storage.
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